Two specialty nursing organizations have developed guidelines for the prevention of perioperative hypothermia. The American Society of PeriAnesthesia Nurses published a clinical practice guideline for the prevention of unplanned perioperative hypothermia. It was developed to provide a guide for the "prevention, care, and management of the adult surgical patient with unplanned perioperative hypothermia." 5 This comprehensive guideline includes management considerations in the perioperative, intraoperative, and postoperative settings.
The Association of periOperative Registered Nurses also published Recommended Practices for the Prevention of Unplanned Perioperative Hypothermia. This describes an "optimal level of practice" and serves as a guide for the perioperative RN to prevent unplanned perioperative hypothermia in surgical patients. 6 Every patient is at risk for complications when core body temperature decreases during a surgical procedure. 7 These complications can be very costly. Hypothermia of only 1.5 °C below normal body temperature can result in several complications at a cost of $2,500 to $7,000 per surgical patient.
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What is hypothermia?
Hypothermia is defined as a core body temperature less than 96.8 °F (36 °C). 8 Mild hypothermia is a core body temperature between 89.6 to 96.8 °F (32 to 36°C). Signs of mild hypothermia include pale, cool skin caused by vasoconstriction and increased pulse, respirations, and blood pressure. Shivering occurs as the body attempts to generate heat. 9 Moderate hypothermia is 86 to 89.6 °F (30°to 32°C). At this point, the body attempts to conserve energy by decreasing cardiac output, renal perfusion, respirations, and reducing oxygen consumption.
The occurrence of hypothermia during surgery can be planned or unplanned. Inducing hypothermia is warranted during procedures when a reduction of metabolic demands is required. For example, inducing hypothermia during cardiac surgery helps reduce myocardial and cerebral oxygen demands. 10 Neurosurgical procedures, such as aneurysm repairs, may also include induced hypothermia to protect against cerebral ischemia.
Unplanned perioperative hypothermia occurs when a patient experiences body heat loss during a surgical procedure even when preventive measures may have been taken. 9 Patients can experience unplanned hypothermia during any procedure, and it may contribute to an elevated risk of complications. Signs of lowered body temperature include expressions of discomfort, piloerection, shivering, and cool extremities.
As a result of hypothermia, complications can include surgical site infection, coagulopathies, myocardial ischemia, cardiac dysrhythmias, wound infection, delayed wound healing, shivering and increased oxygen consumption, and altered metabolism of medications. 5, 11, 12 Core body temperature is the temperature of the thermal component of the body containing highly perfused tissues and major organs. 6 The four primary locations for measurement of core body temperature are the tympanic membrane, distal esophagus, nasopharynx, and pulmonary artery.
Examining the risk factors A patient's age and body habitus can be contributing factors. Elderly patients have less body fat, as do patients with low body weight, which makes them more susceptible to body heat loss. 6 Older adults also have a delayed response as hypothermia sets in, which causes delayed shivering. 9 Shivering is a defense mechanism against hypothermia, but can increase metabolic demands by the patient's tissues up to 500%. 8 Pediatric patients, especially neonates and infants, have a large body-surface area and a small body mass making them more susceptible to body heat loss. Very young patients also have less body fat, and infants less than 6 months don't involuntarily shiver. 13 Infants also tend to have a greater amount of body heat loss from the head because the head comprises a larger proportion of total body-surface area. 10 Patients with metabolic disorders are at increased risk as the body's response to changes in temperature is affected. Endocrine disorders such as hypothyroidism and hypopituitarism can affect the body's heat production. 6 Traumatic injuries and burns can also affect perioperative hypothermia. As many as 50% of all trauma patients are hypothermic upon arrival to the urgent care facility and the hypothermia can progress as patients receive assessment and treatment. 6 Hypothermia causes an increased risk of mortality in trauma patients. Burn patients lose body heat rapidly and are at greater risk for hypothermia because of an alteration in the insulating effect of the skin.
It's expected that patients under general or regional anesthesia for longer than 1 hour will become hypothermic. 7 Alterations in the patient's thermoregulatory control are attributed to the effects of sedation medications and anesthetic agents, whether general or localized anesthesia is used.
14 Because of impaired vasoconstriction, patients can lose 1 °C to 5 °C in core body temperature within the first hour of general anesthesia. 8 Patients receiving both regional and general anesthetics are at greatest risk. 10 These patients can become hypothermic quickly because body heat is redistributed to all four extremities. Regional anesthesia reduces vasoconstriction and the shivering reflex is inhibited because of the effects of the general anesthesia.
In the OR, cool ambient room temperature and relatively low humidity combine with air currents produced by the air exchange system to contribute to loss of body heat. 15 Other environmental factors include the length of time of the surgical procedure, surgical positions that require greater amounts of prepped areas, and the amount of skin exposed at the surgical site. 15 
Risk factors for hypothermia
Every surgical patient is at risk for complications when the core body temperature is decreased during a surgical procedure. There are contributing factors that may increase the risk for unplanned perioperative hypothermia. Risk factors include: 
Preventing unplanned hypothermia
Intraoperative heat loss Surgical patients can lose body heat through radiation, convection, evaporation, and conduction. 10 Heat loss through radiation occurs as the patient's body is exposed to the cooler ambient temperatures of the OR. As much as 60% of body heat loss during surgery can be attributed to radiation.
Convection heat loss occurs when the warm air next to the patient's skin is displaced by cooler air through air movement. Heat loss through convection is the second most significant source. In ORs with a high rate of air exchange, such as laminar flow rooms, convection can become the main source of heat loss.
Conductive heat loss occurs when heat from one surface, such as the patient's body, is transferred to another surface in direct contact, such as the OR bed. Infusion of "room temperature" intravenous (I.V.) fluids contribute to conductive heat loss as blood and tissues essentially warm the fluids. Conduction is considered the least significant of the sources of heat loss.
Heat loss through evaporation occurring with respiration is normally not significant. However, surgical skin prep solutions, especially alcohol-based solutions, can cause considerable loss of body heat particularly when used to prepare a large area and when there's a large skin incision. Exposure of the surgical site during the procedure also causes body heat loss through evaporation.
Preventive measures
All perioperative team members have a responsibility to take measures to prevent hypothermia. 5, 17 The perioperative nurse has a critical role by assessing patient risk for hypothermia, developing an individualized plan of care, implementing appropriate measures to prevent body heat loss, and evaluating the outcome.
The initial assessment should include data collection from the patient, medical record, physical examination, and review of the surgical procedure and anesthesia plan. 6, 15 Additional considerations are the patient's body weight, presence of metabolic disorders, and current medications, such as antipsychotics that can impair thermoregulation.
The patient's preoperative core body temperature should be recorded to establish a baseline and to allow perioperative warming, if needed. If the patient is hypothermic, active warming measures should be implemented. Active warming is one of the best ways to ensure maintenance of normothermia in surgical patients-forced-air warming therapy or a temperature regulating blanket is recommended. 5, 10, 18 Forced air is the most effective method of warming to maintain normothermia and help minimize heat loss that occurs within the first hour of regional or general anesthesia. 12 The patient should remain covered as much as possible during preop preparation; use warm blankets immediately after surgery, if forced-air warming therapy is discontinued. 15, 17 The patient's core body temperature should be monitored during and following surgery. 5, 6, 15 For patients undergoing general anesthesia, core body temperature should be monitored for procedures lasting more than 30 minutes. 6 Typically, a patient's temperature will decrease the most during the first hour of the surgical procedure. When procedures aren't attended by an anesthesia provider, such as during local anesthesia or moderate sedation procedures, the perioperative RN should monitor the patient's core body temperature at least every 30 minutes.
It's recommended that if more than 2 liters per hour of I.V. fluids are administered during the surgical procedure, the fluids should be warmed to 98.6 °F (37 °C). This should be considered an adjunct to forced-air warming of the skin, not a substitute. 6 For pediatric patients, warming anesthesia gases is recommended as an adjunct to forced-air warming during the surgical procedure. 
Preparation is key
Preparing and gathering supplies before the patient enters the OR can increase efficiency during the procedure and minimize delays. A thermostat in the OR allows perioperative team members to increase the temperature prior to the patient's arrival to facilitate comfort and maintain normothermia. 15 Once the patient is anesthetized, positioned, prepped, and draped, the temperature can be slightly reduced as long as measures to prevent hypothermia are in place. Irrigation fluids for the surgical site should be warmed, especially if these solutions are being used in a major body cavity such as the pelvis or abdomen.
Knowledge of patient history and individual risk
Patients receiving both regional and general anesthetics are at greatest risk for hypothermia.
